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DETAILED ACTION 
Continued Examination Under 37 CFR LI 14 
A request for continued examination (RCE) under 37 CFR 1 .114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application on 8/30/06 after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 
CFR 1.17(e) has been timely paid, the finality of the previous 5/8/06 Office action has been 
withdrawn pursuant to 37 CFR 1.114. Applicants' submission filed on 8/4/06 has now been 
entered with the 8/30/06 RCE. 

Response to Amendment 

In the currently entered 8/4/06 submission, claim 1 is currently amended, claims 2-3 and 
15 remain as previously cancelled, claims 4 and 17-18 remain as previously presented, and 
claims 5-14 and 16 remain withdrawn as previously non-elected. Therefore, only claims 1, 4, 
and 17-18 remain under consideration. 

The previous drawings objection numbered (v) is withdrawn in view of Applicants' 
current amendments, but other drawings objections still remain as indicated below. 

While the previous specifically exemplified objections to the specification numbered (8)- 
(12) are withdrawn in view of Applicants' current amendments, examples of further specification 
objections still remaining are given below. Also stated below are a suggested new title and 
objections of the abstract, because both the title and abstract should incorporate additional 
language to be more descriptive of the elected claims (particularly claim 1 as currently 
amended). 
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The current amendment of claim 1 has necessitated a new rejection under the second 
paragraph of 35 U.S.C. 1 12, as well as requiring revision of the previous prior art rejections of 
the elected claims under 35 U.S.C. 103(a), both of which are set forth below. 

Drawings 

The previous drawings objection numbered (v) is withdrawn in view of Applicants' 
current amendments, but other drawings objections still remain as indicated below. 

The drawings are objected to as failing to comply with 37 CFR 1.84(p)(5) because they 
do not include the following reference sign(s) mentioned in the description: (vi) at least at page 
54 lines 17 and 22, reference sign "440 A" is not labeled in either of Figures 6 or 9 to which this 
passage may refer (even though "Figure 8" is referenced at page 54 line 19, this is not believed 
to be the best drawing to illustrate exposure light passing through the transmitting window 620, 
the vessel 610, and the mask 400 A for producing near-field patterned light on the underlying 
resist 720); (vii) at page 56 line 12, "Figure 7" was not found among the drawings and should be 
corrected to the most appropriate representative drawings (e.g., -Figure 7 A--, etc.); (viii) at page 
56 line 25, "mask 400" was not so labeled in Figure 7 A (to which this passage is thought to 
refer) and should be corrected to a more appropriate label that is found in the drawing (e.g., — 
mask 400A-, etc.); and (ix) at page 58 line 15, the small openings "432" of the mask were not so 
labeled in the drawings (e.g., Figure 9, etc.) and should therefore be corrected to -432A-. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. Each drawing sheet submitted after the filing date of 
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an application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Specification 

The title of the invention is not fully descriptive of the elected claims currently under 
consideration. A new title is required that is clearly indicative of the invention to which the 
elected claims are directed. 

The following title is suggested: - MASK, EXPOSURE APPARATUS, AND NEAR- 
FIELD EXPOSURE METHOD THROUGH A MASK HAVING AN OPENING WITH 
ORTHOGONAL LENGTHWISE DIRECTIONS BY USING INCIDENT LIGHT POLARIZED 
AT ABOUT 45° FROM THE ORTHOGONAL LENGTHWISE DIRECTIONS -. 

The abstract of the disclosure is objected to because it does not correspond with the 
elected claims. In particular, the abstract should be amended to also incorporate: (A) the use of 
near-field exposure light produced through the mask from (B) incident light polarized at an angle 
of approximately 45° from the orthogonal lengthwise directions of the mask opening : and (C) 
that the lengthwise portions of the mask opening each have a width that is smaller than the 
wavelength of the exposure light (as currently added to claim 1). Correction is required. See 
MPEP § 608.01(b). 

35 U.S.C. 1 12, first paragraph, requires the specification to be written in "full, clear, 
concise, and exact terms. 1 ' The specification is still replete with terms, which are not clear, 
concise and exact. The specification should again be revised carefully in order to comply with 
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35 U.S.C. 1 12, first paragraph. Examples of some remaining unclear, inexact or verbose terms 
used in the specification are: (13) Applicants should correct all errors throughout the 
specification of which they become aware, especially when such errors are similar to those 
previously listed and further exemplified below; (14) at page 17 line 2, "th " is clearly 
misspelled; and (15) at page 37 line 27, "larg " is also clearly misspelled, but neither has been 
corrected by Applicants even though such corrections were requested under the previous 
specification objection numbered (13). (16) Furthermore, Applicants 5 current amendment at 
page 8 line 19 has introduced a new misspelling "incidnet light" (emphasis added), which must 
be corrected to - incidnet incident light-, as was previously requested under objection (10). 
Note that due to the number of errors, those listed here are merely examples of the corrections 
needed and do not represent an exhaustive list thereof. 

Appropriate correction is required. An amendment filed making all appropriate 
corrections must be accompanied by a statement that the amendment contains no new matter and 
also by a brief description specifically pointing out which portion of the original specification 
provides support for each of these corrections. 

Claim Rejections - 35 USC § 112 

The current amendment of claim 1 has necessitated a new rejection under the second 
paragraph of 35 U.S.C. 1 12, as set forth below. 

The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 
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Claims 1, 4, and 17-18 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1 lines 10-11, "the opening has a width that is smaller than a wavelength of the 
exposure light" is unclear about how the width of the mask opening is to be measured for 
comparison to the exposure wavelength. For an "L"-shaped opening having two perpendicular 
legs or portions on the mask (as shown in Figure 5), the width of the opening could be measured 
(1) diagonally across the distal ends of the leg portions [resulting in the greatest width across the 
entire opening], (2) along the lengthwise direction of each leg portion [resulting in an 
intermediate, but still relatively large width across the entire opening], or (3) across the width of 
each separate leg portion of the opening [perpendicular to the lengthwise direction of that leg 
portion, resulting in the smallest width measurement]. However, since the width of each leg 
portion is shown to be much narrower than the length of that leg portion in Figure 5, claim 1 
lines 10-1 1 is interpreted in accordance with (3) above for the purpose of this Office action. 
Claims 4 and 17-18 depend from claim 1. 

Claim Rejections - 35 USC §103 

The current amendment of claim 1 has necessitated revision of the previous prior art 
rejections under 35 U.S.C. 103(a), as set forth below. 

The following is a quotation of 35U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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Claims 1, 4, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Kuroda et al. (US 6,171,730) or Kuroda et al. (US 6,187,482) in view of Alkaisi, M. M. et al. 
("Sub-diffraction-limited patterning using evanescent near-field optical lithography", (1999) 
Applied Physics Letters), and especially further in view of Schrieber (US 4,623,977), Chung et 
al. (US 2001/0052981), and/or Bentz (US 2002/0152248). 

Kuroda et al. '730 teach a near field evanescent light exposure process and a near field 
exposure apparatus that includes a near field mask having an opaque shading layer with aperture 
widths of about 100 nm or less (title, abstract), but preferably in the range of 1-100 nm, as shown 
by Figures 2A and 2B (col. 5 line 41 to col. 6 line 40). Col. 1 lines 13-25 suggest that the 
presently used near field ultraviolet (UV) laser light source {instant claim 18) has a wavelength 
at about 0.1 \xm (100 nm) or larger, which is understood to mean that the opaque shading layer 
aperture width is less than the wavelength of exposure light so that the ratio of the aperture width 
to the wavelength of exposure light must be between 1 and 1/100, or even smaller. Figures 1 A 
and IB show close contact between the mask 106 and the resist 107 during exposure (col. 3 lines 
58-67 and col. 5 lines 9-24). Figure 2A shows rectangular block form L-shaped slit openings in 
the opaque shading layer on the near field mask (col. 6 lines 40-42, which reads on the instant 
claims for resist exposure through a mask opening formed with lengthwise directions extending 
only in different and mutually orthogonal directions). 

Kuroda et al. '482 teach a near field mask for evanescent light exposure and an apparatus 
for making a pattern using the near field mask (title, abstract). The mask includes a transparent 
base or substrate 201 and a metallic thin film shading member 203 having minute apertures 204, 
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each having a width < 100 nm, which is small in comparison with the wavelength of exposure 
light (abstract, Figure 2, col 4 lines 49-54). Figure 1 shows a laser 101 for projecting laser light 
102 for exposure {instant claim 18) towards a mask 106, which is in close contact with a resist 
107 during the exposure (col. 4 lines 1-2, 30-32, and 35-36). Figure 3 A shows hook-shaped 
(rectangular block form L-shaped) slit openings 303 having two perpendicular lengthwise 
directions in the opaque shading layer on the near field mask (col. 8 lines 10-14, which reads on 
the instant claims for resist exposure through a mask having an opening formed with lengthwise 
directions extending only in different and mutually orthogonal directions). 

Neither Kuroda et al. '730 nor Kuroda et al. '482 specifically teach [1] detecting one of 
the lengthwise directions of the opening and projecting light for exposure of the resist that is 
polarized in a direction of an angle of approximately 45° with respect to lengthwise mutual 
orthogonal directions of the mask opening {instant claims 1 and 4). 

Alkaisi et al. teach clear and faithful reproduction through a near-field mask having 
rectangular apertures or openings that are 70 nm wide (which is < 1/5 times the wavelength of 
incident light). High transmission (intensity of transmitted light) through the mask openings is 
always achieved for at least one polarization of incident light through the near-field mask as 
shown by Figure 2(b) (page 3561, left col, fourth full paragraph). Polarization of incident light 
in the direction perpendicular to the length (in the same direction as the width) of mask apertures 
(for transverse magnetic (TM) polarization) results in high light transmission through the mask 
openings to expose a resolved pattern in the top 40 nm of the resist layer (as shown in Figure 
3(a) on page 3562, left col., last paragraph), whereas polarization of incident light in the 
direction parallel to the length of mask openings (for transverse electric (TE) polarization) does 
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not result in a clearly resolved pattern to any depth at all in the resist layer (as shown in Figure 
3(b) on page 3562, right col., lines 1-4). Thus, exposure of the resist will be dominated by the 
well-resolved, high-intensity TM polarization profile (page 3562, right col., lines 4-7). 

It would have been obvious to one of ordinary skill in the art at the time of the invention 
that a process of exposing a resist through a near field mask having an opening formed with 
lengthwise directions extending in only first and second mutually orthogonal directions (as 
taught by either Kuroda et al. '730 or Kuroda et al. '482) by linear polarized exposure light 
aligned in the same direction as the width of the first lengthwise opening direction (such that the 
exposure light is polarized at an angle of 90° from the first lengthwise opening direction) on the 
mask would be expected to cause exposure of the resist that is dominated by a well-resolved, 
high-intensity polarized profile only under the first lengthwise opening direction on the near field 
mask (full intensity exposure, as taught by Alkaisi et al.). However, no significant exposure at 
all would be obtained in the resist under the second lengthwise mutually orthogonal opening 
direction on the mask (which runs in a direction at an angle of 0° from the direction in which the 
exposure light is polarized, no intensity exposure, as taught by Alkaisi et al.). In order to achieve 
a uniform exposure through both of the first and second mutually orthogonal directions of the 
mask opening, it would have been obvious to one of ordinary skill in the art that the linear 
polarization of the exposure light should not be aligned with either the first or the second 
mutually orthogonal directions of the mask opening [1J. In fact, it would logically be expected 
from the teachings of either Kuroda et al. '730 or Kuroda et al. '482 in view of Alkaisi et al. that 
the intensity of exposure light on the resist under both the first and second mutually orthogonal 
directions of the mask opening can be at least nearly equalized when the exposure light is 
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linearly polarized in a direction at an angle of about half-way between 0° and 90° (or 
approximately 45°) with respect to the first and second lengthwise mutually orthogonal 
directions of the mask opening flj. The nearly equalized exposure intensity from the first and 
second lengthwise mutually orthogonal directions of the mask opening achieved from this 
exposure light linearly polarized at approximately 45° would be about half-way between the 
former full intensity under the first lengthwise opening direction for exposure light linearly 
polarized at an angle of 90° thereto and the former zero intensity under the second lengthwise 
opening direction for exposure light linearly polarized at an angle of 0° thereto. In practice, it is 
well known in the art of resist exposure that the characteristics of the mask must necessarily be 
determined and utilized to set optical exposure conditions (e.g., for at least the reasons taught by 
Alkaisi et al, etc. ). Therefore, it would also have been obvious to detect the lengthwise 
mutually orthogonal directions of the mask opening before determining or controlling the 
exposure light linear polarization (e.g., at an angle of approximately 45° from the lengthwise 
mutually orthogonal directions of the mask opening, etc.) and intensity on the basis of the 
detected lengthwise mutually orthogonal directions of the mask opening, because this would 
reasonably be expected by one of ordinary skill in the art to succeed in ensuring the desired 
degree of uniform exposure in the underlying resist flj. 

The logical reason for the above expectation of success is a matter of simple linear 
interpolation between known data points. Linear interpolation has been a long-standing and 
notoriously well-known technique, as taught by Schrieber (col. 35 lines 3 and 12-14). 
Interpolation is also considered to be correct for linear phenomena, according to Chung et al. 
(paragraph [0060]). Bentz states that linear interpolation may be the simplest, fastest, and most 
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commonly implemented form of interpolation, which is based on a straight line relationship 
between two values, points, etc. Linear interpolation is a well-known mathematical operation 
that computes a value between two known values given the ratios of a distance from each known 
value to an intermediate value divided by the distance between the two known values [0002]. 

Application of linear interpolation to the instant claims can be illustrated as follows. For 
a mask having an opening with mutually orthogonal or perpendicular first and second lengthwise 
directions so that the first lengthwise direction is at 0° and the second lengthwise direction is at 
90°, it is known from Alkaisi et al. that (A) polarization of the incident exposure light at 0° 
would yield no exposure (0%) intensity under the first lengthwise direction and full exposure 
(100%) intensity under the second lengthwise direction of the mask opening, but that (B) 
polarization of the incident exposure light at 90° would yield full exposure (100%) intensity 
under the first lengthwise direction and no exposure (0%) intensity under the second lengthwise 
direction of the mask opening. Since both the 0° polarization and the 90° polarization yield 
undesirably non-uniform and opposite resist exposures under the first and second lengthwise 
directions of the mask opening, linear interpolation clearly and logically suggests to one of 
ordinary skill in the art that polarization at an angle half-way between 0° and 90° (or 45°) would 
be expected to provide equalized half exposure (50%) intensity under each of the first and 
second lengthwise directions of the mask opening, in order to form a uniformly exposed pattern 
in the underlying resist. 

Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over either Kuroda et 
al. (US 6,171,730) or Kuroda et al. (US 6,187,482) in view of Alkaisi, M. M. et al. ("Sub- 
diffraction-limited patterning using evanescent near-field optical lithography", (1999) Applied 
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Physics Letters), especially in view of Schrieber (US 4,623,977), Chung et al. (US 
2001/0052981), and/or Bentz (US 2002/0152248), further in view of Naya (US 2002/0196420), 
and further in view of either Matsuura et al. (US 4,566,795), Kato et al. (US 5,726,757), 
Fujimoto et al. (US 2003/0044730), or Nishikata (US 6,523,748). 

Neither Kuroda et al. '730, Kuroda et al. '482, Alkaisi et al., Schrieber, Chung et al., nor 
Bentz specifically teach [2] detecting one of the lengthwise directions of the mask opening on 
the basis of an index mark on the mask that bears information for detecting one of the lengthwise 
directions of the opening {instant claim 1 7). 

Naya teaches a near- field exposure system or apparatus and a method for imaging a 
photosensitive material or resist (title, abstract). In order to ensure sufficient near-field light 
exposure, the resist 1 1 is closely contacted to a near-field mask 14 during exposure (as shown in 
Figure 2, paragraphs [0052, 0057]). When the mask has pattern openings constituted by lines 
extending in more than one direction (which encompasses a mask having an opening formed 
with lengthwise directions extending in plural directions that include first and second mutually 
orthogonal directions), circularly polarized exposure light (that is polarized in a direction other 
than those of the opening lengthwise directions on the mask) should be used to prevent uneven 
exposure or thickening of imaged lines from the mask opening having different lengthwise 
directions so that a fine pattern in the resist can be formed during exposure [0070]-[0071]. The 
direction of a linear polarization is optionally adjusted or controlled by a polarizer plate that is 
rotated to a desired position based on the (detected) direction(s) of lines in the mask opening 
pattern ([0024], which enables the polarization to be selected in any desired direction with 
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respect to plural lengthwise directions of lines in the mask opening, including first and second 
mutually orthogonal directions of lines in the mask opening). 

Alignment or index marks on a mask to detect the position of the mask (e.g., having 
openings in predetermined directions, etc.) are very well known. For example, Matsuura et al. 
teach diagonal index marks oriented at an angle of 45° on a mask, as shown in Figures 17B and 
18 (col. 15 lines 35-45). Kato et al. also teach index marks oriented at an angle of 45° on a 
mask, as shown in Figures 25A-25E (col. 5 lines 5-7 and col. 18 lines 6-12). These index marks 
are very similar to Applicants' index marks 434, as shown in instant Figure 2A. More specific 
information can also be recorded in index marks on a mask by the use of characters or symbols 
of any kind, including a bar code, which is detected by reading the information for identifying 
details about the mask or the pattern thereon (Fujimoto et al., [0020], [0035]-[0036], [0040]). 
Nishikata (Figures 2-3, col. 5 line 57 to col. 6 line 7, col. 7 lines 21-47, and col. 9 lines 27-34) 
teaches another example of index codes or bar codes on a mask for specific information used to 
determine or detect details about the mask or the pattern thereon. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention in the method that includes detecting one or more of the lengthwise directions of a 
mask opening on the mask before determining or controlling the exposure light linear 
polarization (e.g., at an angle of approximately 45° from the lengthwise mutually orthogonal 
directions of the mask opening, etc.) and intensity on the basis of the detected lengthwise 
mutually orthogonal directions of the mask opening (that would have been obvious over Kuroda 
et al. '730 or Kuroda et al. '482, Alkaisi et al., and especially Schrieber, Chung et al., and/or 
Bentz for at least the reasons discussed above) to include an index mark on the mask that bears 



Application/Control Number: 10/663,691 Page 14 

Art Unit: 1756 

information for detecting one or more of the lengthwise directions of the mask opening (as 
taught by Matsuura et al., Kato et al., Fujimoto et al., or Nishikata, instant claim 1 7, [2J) 9 because 
this would reasonably be expected to prevent uneven exposure or thickening of imaged lines 
from the mask opening having different lengthwise directions so that a fine uniformly exposed 
pattern can be formed in the underlying resist (as taught by Naya). 

Response to Arguments 
Applicants 1 arguments on pages 1 1-13 of the currently entered 8/4/06 amendment with 
respect to claims 1, 4, and 17-18 have been considered, but they are moot in view of the new 
ground(s) of rejection presented above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John Ruggles whose telephone number is 571-272-1390. The 
examiner can normally be reached on Monday-Thursday and alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Huff can be reached on 571-272-1385. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




